A new method powered by electronic and computer techniques to do physical simulation is proposed to study HVAC-related systems. Compared with the methods of traditional physical simulation or numerical analysis, this method shows potentials including easing the simulation, lowering the cost and increasing the accuracy.
Introduction
At present, HVAC engineers often use numerical analysis or physical simulation to study HVAC-related systems. Pure numerical analysis has poor accuracy. And traditional physical analysis which uses some complicated and high-cost devices. This study presents a new method to do physical analysis. This method is to establish the simpler physical model and analyze it with electronic and computer techniques. This paper presents an example of how to use this method in a urban ice storage air-conditioning system simulation and shows the analysis of the advantages of this method.
Example of This Method

Overview
The urban ice storage cooling system aims to provide cooling for the city uniformly by building large ice-making stations and the chiller piping transmission and distribution system. The Qiantang River in Hangzhou has a very large flow and it can accept the condensation heat of the ice storage system, and reduce the urban heat island effect. In order to research the effects of this system, a thermal simulation is done.
A sand table model is built first as shown in Figure 1 . A single building represents all the buildings in the area. Some temperature sensors and heaters are placed in the building which can get temperatures and generate heat. There are also a main controller. First, a series of pre-calculated thermal data (before and after the overall configuration of the ice storage air-conditioning system) are entered to the main controller. The main controller then sends instructions to each heater drivers to get each heater work at a power specified by the data entered. Next, the main controller reads the temperature from the sensors and generates a heat map and a table. In this way, the simulation can be achieved. 
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Algorithm To Generate Heat Maps
Inverse Distance Weighting Method [1] is the main algorithm to generate the heat map. Magick++ library is used to export an image file. According to the above algorithm, the following program is written. With the above algorithm, the following sample heat map is generated. Next, some traditional analysis techniques can be applied for further analyzing.
Physical Simulation Prospect
Software and hardware are richer and more convenient. HVAC research can use electronic and computer techniques to do some researches like simulating the heating of a thermal physical model. For example, heat can be easily and quantitatively generated with PWM-controlled SMD power resistors. These standalone resistors can also be distributed to different places and powered by PWM drivers which connect to the main controller. In this way, the main controller can control the power of any resistor online.
With this method, instead of building a traditional complete heat-generating system and analyze it, 1. The physical simulation can be built in smaller sizes, 2. The conditions can be controlled more easily with something like SMD power resistors as the heats 3. Measuring is also easier with various sensor chips, 4. The total cost is much lower. The participation of professionals in HVAC, electronic engineering, automation, computer science and etc. is also needed so that the simulation system can be established sooner and better.
